. Hpb infection alters the cecal microbiota and increases SCFA concentrations (A) ASF mice were infected with Hpb and cecal content collected at 28 days postinfection. Data shows quantitation of ASF strains by qRT-PCR using specific primers. (B) ASF mice either received (a) 2.86x10 9 CFU or (b) 2.15x10 3 CFU of E. coli HA107 by oral gavage four weeks prior sacrifice and cecal content collection or were supplemented with 150 mM sodium acetate or 150 mM NaCl in drinking water for four weeks prior sacrifice and cecal content collection. Bacterial community composition as assessed by 16s rRNA gene sequencing is shown at the order level. (C-G) Cecal contents were collected from naive or day 40 Hpb infected SPF mice and the bacterial community was analyzed using the 16S rRNA gene sequencing method. (C) Principal coordinates analysis (PCoA) using the Bray-Curtis dissimilarity based on OTU abundances. Color clustering is based on the k-means method. Data shows individual mice. Cecal contents were collected and bacterial community was analyzed using the 16S rRNA sequencing method. Antibiotic treated recipient mice were co-housed for 3 weeks with naive SPF or Hpb infected mice and cecal contents collected and bacterial community analyzed using the 16S rRNA gene sequencing method using the same mice as depicted in Figure 4 . (C) Rarefaction curves for the species richness and (D) diversity profile at multiple taxonomic levels as assessed by the Shannon diversity index. (E) GC-MS quantification of SCFA levels in the portal blood of day 40 Hpb infected and naive mice, or (F) acetate levels in in vitro cultures of adult Hpb worms. Results in (A, B, E and F) are expressed as the mean ± s.d. and statistical significance was determined with Student's t test, (* p<0.05, **p<0.01,*** p<0.001). For (D) data were generated using R boxplot with the middle bar representing the median and whiskers showing 1.5x Inter Quartile Range (IQR). Significance was determined with the Wilcoxon rank-sum test, (* p<0.05, ** p<0.01,*** p<0.001). Figure 5 ). SCFA-mediated attenuation of allergic airway inflammation is abrogated in Ffar3 deficient mice. (A-C) Germ-free or antibiotic treated recipient mice were recolonized by oral gavage of cecal contents from Hpb-infected or naive mice and 3 weeks later recipients were sensitized and challenged with HDM. Flow cytometery was used to determine the percentage of (A) common DC precursors (CDPs) and (B) macrophage and DC precursors (MDPs) in the bone marrow one day after the final HDM challenge or (C) T regs present in the lung 3 days after the final HDM challenge. (D) Wildtype or Ffar3 deficient mice were infected with Hpb and subjected to HDM sensitization and challenge as depicted in Figure 5 , and adult worms present in the intestinal lumen counted three days after the final HDM challenge. (E-F) Wildtype or Ffar3 deficient mice were supplemented with 150 mM sodium acetate in the drinking water for four weeks then additionally subjected to HDM sensitization and challenge and BALF collected three days after the final HDM challenge. (E) Differential cell counts. Mac, macrophages; neut, neutrophils; eos, eosinophils; lymph, lymphocytes. (F) Percent eosinophils. Data in (A&B) are pooled from 2 independent experiments and data in (C) are pooled from 3 independent experiments. Data are expressed as mean + s.d. and statistical significance determined with a Student's t test, (* p<0.05, ** p<0.01,*** p<0.001). 
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Supplemental Experimental Procedures
Measurement of short-chain fatty acids (SCFAs)
For human SCFA analysis, frozen fecal samples were weighed into a 2 ml extraction tube. The tubes were kept in a cool rack throughout the extraction. 20 µl of internal standard (80 mM of 2-ethylbutyric acid in water, Sigma) and 200 µl of 3.2% HCl was added and samples vortexed for 1 min. 1 ml of diethyl ether was added, vortexed for 1 min and centrifuged for 3 min at 0 °C. The organic phase was transferred into a 2 ml gas chromatography (GC) vial. For the calibration curve, 100 µl of SCFA calibration standards were dissolved in water (Sigma) to concentrations of 0, 0.5, 1, 5 and 10 mM and then subjected to the same extraction procedure as the samples (r 2 > 0.999). All samples were run on a 7890A GC coupled to a 5975C MSD (Agilent, Palo Alto) set up with a DB-Wax, 30 m x 0.2599 x 0.2599 capillary column (Agilent). The carrier gas was helium and the column flow was 1 ml/min. The injector was set to 250 °C and the transfer line, mass spectrometry (MS) source and MS quad to 280 °C, 230 °C and 150 °C, respectively. The oven program was as follows, 50 °C initial for 1 min, then 25 °C/min to 230 °C for 10 min, with a total run time of 18 min. 1 µl of sample was injected with a split ratio of 50:1.
For mouse and pig SCFA analysis, the samples were derivatized prior to GC-MS analyses using MTBSTFA + 1 % TBDMCS as silylation reagent (Thermo Scientific). 60 µl of samples (in duplicate)
were incubated with 20 µl of reagent for 1 hour at room temperature. For the calibration curve, 60 µl of the SCFA standards (acetate, propionate and butyrate) were dissolved in acetonitrile (Thermofischer) and derivatized by addition of 20 µl of reagent for 1 hour at room temperature. All samples were run on a CP-3800 Gas Chromatograph coupled to a 1200L Quadrupole MS/MS (Varian) using a FactorFour VF-50ms, 30m x 0.25mm x 0.25mm capillary column (Varian). The carrier gas was helium and the 
Bacteria quantification
Quantitative polymerase chain reaction (PCR) was performed using SYBR Green I Master Mix (Eurogentec) on a 7900HT PCR system (Applied Biosystems). Bacterial 16S rDNA and mouse 18S rDNA were amplified from total DNA using universal bacteria (Bouskra et al., 2008) and mousespecific primers (Arizon et al., 2012) . Altered Schaedler flora (ASF) species were amplified using specific primers previously described (Sarma-Rupavtarm et al., 2004) .
Histology and pathology
The histopathological scoring included severity and distribution of perivascular and peribronchial/peribronchiolar inflammatory infiltrate, thickening of the alveolar septa, leukocytes in alveolar spaces as well as vascular hypertrophy and hyperplasia as detailed in Table S1 . A semiquantitative assessment of the predominant leukocyte types (eosinophils, lymphocytes, plasma cells, macrophages, etc.) in the inflammatory aggregates was also performed. The presence or absence of mucous plugs within the lumen of the bronchi and bronchiole was respectively scored with 1 and 0.
The distribution of each lesion was quantified with points as follows: focal 1, multifocal 2, diffuse 3.
The criteria for severity scoring of changes in the airways and vasculature are shown in Table S1 . For intermediate grades of severity (such as mild to moderate, moderate to severe, etc.), 0.5 points were added to the lowest score. The total score of pulmonary damage was obtained by the sum of the single scores and is termed 'histological pathology score'. Emphysema, atelectasis and edema were not quantified as similar changes (artifacts) were produced during the bronchoalveolar lavage. For sections stained with periodic acid-Schiff (PAS), each animal was represented by sections of the lung and five randomly selected regions from one section were evaluated (two segments of the primary conducting airway, two segments from separate secondary conducting airways, and one segment from a tertiary conducting airway). A minimum of 100 sequential airway epithelial cells were counted from each region and the total number of PAS-positive cells per total epithelial cells was determined for each region. These regional values were then averaged to give a final PAS score per animal termed 'mean goblet cell index' (Zeki et al., 2010) .
16S rRNA preparation and sequencing
DNA was first extracted from cecal content using the PowerSoil DNA isolation kit (Mo Bio Laboratories) according to manufacturer's instructions. Bacterial 16S rRNA gene V1-V2 variable regions were amplified by PCR using bar-coded primers described in Table S2 and Q5 High-fidelity PCR kit (New England Biolabs). 20 PCR cycles were performed with a template DNA input of 5 µl per 50 µl reaction mix (< 1000 ng). The temperature cycles were set as follows: 2 minutes of initial denaturing step at 98 °C, repeated steps of 30 seconds denaturing at 98 °C, 30 seconds annealing at 50 °C, 1.5 minute extension at 72 °C and a final step of 5 minutes at 72 °C. Amplicon purification was performed using the Wizard SV Gel and PCR Clean-Up System (Promega) according to manufacturer's instructions. Sequencing was performed on an Illumina MiSeq platform using MiSeq Reagent Kit v2-500 (paired-end, 2x250) with custom primers (shown in Table S2 ).
16S rRNA gene sequencing data analysis
Data analysis was performed using the Quantitative Insights Into Microbial Ecology (QIIME, v1.8.0) software package (Caporaso et al., 2010b) Low quality (< Q20) bases were truncated using Seqtk and paired end reads were merged using Fastqjoin. Further quality filtering was applied and sequences were demultiplexed. Operational taxonomic units (OTUs) were picked by mapping sequences (97% similarity threshold) against a subset of the GreenGene (v13.8) sequences database filtered at 97% identity using Uclust (Haas et al., 2011) .
Remaining sequences were either discarded (closed reference OTU picking strategy) or clustered denovo (open reference OTU picking strategy). Taxonomy was assigned using a pre-computed taxonomy map (closed reference OTU picking strategy) or using the Ribosomal Database Project (RDP) classifier (open reference OTU picking strategy) (Wang et al., 2007) .
Starting with a closed reference OTU picking strategy, OTU tables from each experiment were analyzed separately. OTU tables were first normalized using the rarefaction method at a depth of 9090 and calculating an average table from five random sampling repeats. OTUs representing less than 0.006% of the counts in at least one sample and present in less than 40% of the samples were discarded.
Separate OTU tables were then generated for the phylum, class, order, family, genus and species (OTU) levels. Diversity was analyzed by assessing the Shannon index at multiple taxonomic levels and the richness at multiple rarefaction depths. Statistical significance was determined by Wilcoxon rank-sum test. The variance-stabilizing transformation (VST) as implemented in DESeq (Anders and Huber, 2010) was applied before comparison of experimental groups based on OTU abundances: a principal coordinates analysis (PCoA) was done using the Bray-Curtis dissimilarity based on OTU abundances and samples were clustered using the k-means method. A heat map was built based on centered and scaled OTU abundances. Samples and OTUs were ordered by hierarchical clustering using hclust based on the Spearman correlation coefficient matrix and statistical significance was determined using the permutational multivariate analysis of variance using distance matrices (Adonis method). A color bar representing the Spearman correlation coefficient of each individual OTU with SCFA levels was added.
To perform an in-depth analysis of commonalities between independent experiments, OTUs tables were generated together for all experiments using an open OTU picking strategy. To improve the taxonomic classification of OTUs assigned to poorly characterized yet relatively abundant bacterial families (Lachnospiraceae, Ruminococcaceae and S24-7), representative sequences for these families were used to build a phylogenetic tree using PyNAST (Caporaso et al., 2010a) and FastTree (Price et al., 2010) and new OTUs clusters within these families were defined based on the patristic distance and added to the original OTU taxonomy. OTU tables were then normalized using the rarefaction method at a depth of 10800 and calculating an average table from five random sampling repeats. OTUs representing less than 0.006% of the counts in at least one sample and present in less than 40% of the samples were discarded. The variance-stabilizing transformation as implemented in DESeq (Anders and Huber, 2010) was applied before comparison of experimental groups based on OTUs abundances.
In each experiment, OTUs were tested for group differences by Wilcoxon rank-sum test. To highlight commonalities between experiments, OTUs showing a common fold change sign across all experiments and a significant change in at least one experiment (adjusted p-value < 0.05) were selected.
